WORMWOOD (ARTEMISIA ABSINTHIUM L.): CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITY OF ESSENTIAL OIL by BORDEAN, Maria Evelina et al.
52 
 
Hop and Medicinal Plants, Year XXVIII, No. 1-2, 2020 
ISSN 2360–0179 print, ISSN 2360–0187 electronic 
 
WORMWOOD (ARTEMISIA ABSINTHIUM L.): 
CHEMICAL COMPOSITION AND ANTIOXIDANT 
ACTIVITY OF ESSENTIAL OIL  
 
BORDEAN Maria-Evelina, Sevastița MUSTE *, Georgiana MARȚIȘ 
(PETRUȚ), Maria Simona CHIȘ, Bianca Vasilica BELDEAN, Ioana Elena 
MUREȘAN (VITMAN), Mădălina Alexandra MATEESCU, Bettina-Cristina 
BUICAN, Ana Ioana POP, Vlad MURESAN 
University of Agricultural Sciences and Veterinary Medicine,  
Faculty of Food Science and Technology, Food Engineering Department, 
3-5 Mănăstur Street, 400372, Cluj-Napoca, Romania; 
*Corresponding author, e-mail: sevastita.muste@usamvcluj.ro 
 
Abstract: Wormwood (Artemisia absintium L.) is an aromatic and medicinal plant 
widespread in the northern hemisphere. Its many biological properties have been 
identified for wormwood extracts and essential oils. Numerous researchers have 
investigated the composition of the essential oil and its antioxidant properties. The 
variability of the chemical composition of the essential oil influences its 
physiological characteristics, organoleptic properties and its applications. For this 
reason, several studies have been performed that have analysed the essential oil 
from different parts of the plant, leaves and flowers, as well as the composition of 
this oil in different periods of plant vegetation. Temperature and light intensity also 
influence the chemical composition and antioxidant activity of Artemisia absintium 
L. essential oil. The antioxidant capacity of the oil is directly proportional to the 
content of flavonoids and polyphenols, and varies depending on the geographical 
region from which the plant comes. 
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Artemisia absinthium L. is part of the Asteraceae family; it is an 
aromatic plant and culinary herb, whose origin is in Europe. It later spread 
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to Asia, South America, New Zealand and North (Maw et al., 1985). 
Wormwood or bitter wormwood is the name under which this plant is 
known. In the food industry, wormwood and its oil has been used as 
flavouring for wine and other alcoholic beverages, bitter spirit, absinthe 
(Canadanovic-Brunet et al., 2005; Judžentienė, 2016). It is also used in folk 
medicine and modern pharmacology for its medicinal properties. In flowers 
and leaves are the main secondary metabolites, volatile, that are responsible 
for the strong aromatic odour. Wormwood is used for its effect: 
antidepressant, carminative, digestive, stimulant, tonic and choleretic and 
for antimicrobial, anti-cold, anthelmintic and anti-inflammatory preparations 
(Goud and Swamy, 2015; Judžentienė, 2016).  
 
Chemical composition of essential oil 
The chemical composition of wormwood is significantly influenced 
by both individual genetic variability and the phenological stage and the 
organ of the plant. For the accumulation of secondary compounds during the 
life of the plant, an important factor is the stage of development. Artemisia 
absinthium essential oil contains a large amount bicyclic monoterpenic 
thujone, cis-epoxyocimen, cis-chrysanthenol, but also other major common 
compounds such as myrene, sabinene, linalool, chrysanthenyl acetate and 
trans-sabinyl acetate (Nguyen et al., 2018). Judžentienė (2016) state that the 
most important component of Artemis essential oil is thujone, but (Z) - 
epoxyocimene, bornyl or chrysanthenyl acetate, chrysanthenol, 
chamazulene, sabinyl, 1,8-cineole, caryophyllene are other main 
constituents. 
Riahi et al. (2013) did research to find out the chemical composition 
of the essential oil from the Artemisia absinthium L. leaf and flowers. In 
terms of essential oil yield, it was higher in flowers (2.98%) than in leaves 
(1.87%). Relevant differences were detected of a qualitative and quantitative 
nature between the analysed organs parts. 
 
Table 1 
Volatile components that have been identified in the essential oils of 
Tunisian Artemisia absinthium L. leaves and flowers 
(Source: Riahi et al., 2013) 
Components RI Flowers Leaves Ps 
Chamazulene 1834 29.9 30.41 30.15 
β -Eudesmol 1651 0.43 - 0.21 
β -Caryophyllene 
epoxide 
1646 0.12 - 0.06 
δ -Cadinene 1626 0.09 - 0.04 
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α -Farnesene 1598 0.17 0.13 0.15 
α -Calacorene 1542 0.02 - 0.01 
Bicyclogermacrene 1526 0.09 - 0.04 
β-Cubebene 1518 2.63 0,94 1.78 
γ -Muurolene 1480 0.09 - 0.04 
α -Humulene 1453 0.05 0.06 0.05 
Caryophyllene 1418 0.29 - 0.14 
β -Elemene 1398 0.06 0.4 0.05 
β -Cubebene 1396 0.05 - 0.02 
β -Bourbonene 1389 0.11 - 0.05 
α -Cubebene 1345 0.28 - 0.14 
Bornyl acetate 1285 6.33 10.12 8.22 
cis-Piperitol 1265 0.14 - 0.07 
β -Fenchol 1208 0.41 - 0.20 
trans-Myrtanol 1193 0.32 - 0.16 
1-Terpinen-4-ol 1177 8.32 4.75 6.53 
Borneol 1175 0.41 0.12 0.26 
Isopulegol 1168 0.11 - 0.05 
Camphor 1146 16.16 - 8.08 
Bornan-2-one 1139 - 17.33 8.66 
p-Menth-2-en-1-ol 1121 0.27 0.12 0.19 
β-Thujone 1113 19.66 25.75 22.70 
β -Linalool 1099 2.34 0.56 1.45 
α-Terpinolene 1087 0.39 0.44 0.41 
γ-Terpinene 1062 1.82 0.27 1.04 
1,8-Cineole 1033 0.17 - 0.08 
Limonene 1029 0.11 - 0.05 
p-Cymene 1026 0.3 3.41 1.85 
α -Terpinene 1012 0.93 0.02 0.47 
α -Phellandrene 1002 0.03 - 0.01 
β -Myrcene 991 0.71 2.23 1.47 
β -Pinene 980 0.03 - 0.01 
Sabinene 976 0.41 1.8 1.10 
α -Pinene 939 0.17 - 0.08 
α -Thujene 931 0.03 0.5 0.26 
Total  93.95 98.5  
Notes: RI = retention index; Ps = percentage of each component 
 
Another similar study, of Nguyen et al. (2018) aimed to detect the 
variation of the essential oil content and its composition during the 
vegetation phases obtained from separate leaves and flowers. The content of 
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essential oil in flowers is higher than that obtained from leaves. The results 
can be seen in the tables below. 
 
Tabel 2 
Changes in the content of essential oil belonging to different wormwood 
chemotypes in varying growth phases 














Vegetative - - 1.20a 0.149 
Floral 
budding 
1.16aA 0.055 0.52bB 0.107 
Flowering 1.10aA 0.089 0.19cB 0.035 
After 
flowering 
0.45bA 0.088 0.13cB 0.006 
Thujone 
Vegetative - - 1.49a 0.033 
Floral 
budding 
1.77aA 0.183 1.57aA 0.103 
Flowering 1.01bA 0.116 0.99bA 0.045 
After 
flowering 
0.72cA 0.028 0.48cB 0.044 
 
The explanation behind the use of this plant in traditional medicine is 
the chemical composition of this oil and its biological activity. Chiasson et 
al. (2001) proved that thujone rich oils have acaricidal effects and Kordali et 
al. (2006) showed insecticidal effects of this oil.  
The researchers observed that the chemical composition of Artemisia 
absinthium oils differs depending on the regions in which the plant was 
grown (Riahi et al., 2013).  
It has also been shown that the temperature and intensity of light 
during growth influence the active components of the plant. After 14 days in 
rooms with controlled climatic conditions (warm: 18°C/10°C to 27°C/19°C; 
cold: 13°C/8°C to 18°C/10°C). Quantitative differences in the chemical 
composition of essential oils could be observed. In the warm room, the ratio 
of cis-chrysanthenyl acetate increased from 0.8% in the cold room to 13.8% 
(Nguyen et al., 2018). 
 
Antioxidant activity 
An important feature for characterizing foods/plants for nutritional 
health and bioactivity compounds is antioxidant capacity. Synthetic 
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antioxidants, like carcinogenesis have been restricted due to their secondary 
effects. Currently, there is growing interest in finding a natural antioxidant 
as a substitute for synthetics (Zhou et al., 2000). In Tunisia, antioxidant 
activity was evaluated in vitro for essential oil and methanolic extracts from 
flowers and leaves. Essential oil extracts from both leaves and flowers have 
lower antioxidant activity than methanol extracts. Compared to both tests 
used, DPPH and FRAP, the highest antioxidant activities were found in the 
leaves. As a confirmation of these results, the study conducted by 
Canadanovic-Brunet et al. (2005) reveals the higher antioxidant activity of 
methanol extract for Artemisia absinthium L. (Riahi et al., 2013). In support 
of this, there are two other studies that emphasize the importance of the in 
vitro antioxidant activity of Artemmisia abinthium L. essential oil (Ramos et 
al., 2003; Baykan et al., 2012).  
The antioxidant properties are given by the phenolic compounds and 
flavonoids present in the essential oil (Albayrak et al., 2010). Riahi et al. 
(2013) demonstrate the same as can be seen in the table below. 
 
Table 3 
Antioxidant capacity (DPPH and FRAP), flavonoids (mg RE/g) and phenols (mg 
GAE/g) contents in leaves and flowers of Tunisian Artemisia absinthium L. 
 ~ Correlation coefficients (r) ~ 
(Souce: Riahi et al., 2013) 
 
Leaves Flowers 
Flavonoids Phenols Flavonoids Phenols 
DPPH  
(IC50, µg/ml) 
-0.82** -0.75** -0.64** -0.81** 
FRAP  
(µmol Fe2+/l) 
0.79** 0.76** 0.61** 0.64** 
Notes: ** It is significant at P < 0.01. 
 
It is very important to mention that Artemisia essential oils do not 
have the same antioxidant activity in all regions. 
Another study demonstrated the influence of temperature on the 
antioxidant capacity of Artemis. Under higher temperature conditions 
during plant growth, the content of polyphenols increased by 44%, and the 




This plant has great potential and can be a candidate for further study 
and research. In this way, new antioxidants used as natural additives in the 
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cosmetics, pharmaceutical and food industries can be developed to the 
detriment of the toxic synthetics compounds already used. 
This volatile oil has a very high antioxidant activity, but in vivo 
studies of this oil on animal models are needed. Also, this oil has a special 
aroma due to its strong sensory components, which can make it very useful 
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